Dual action of nitric oxide on airway plasma leakage.
In the rat, plasma leakage in various vascular beds, including the whole lung, occurs after administration of lipopolysaccharide (LPS). LPS-induced microvascular plasma leakage in many organs is associated with an enhanced formation of nitric oxide (NO) after the induction of nitric oxide synthase (iNOS). However, there is limited information concerning the relationship between NO and plasma leakage into the airways. LPS (10 mg/kg, intravenously) caused a significant leakage of Evans blue dye, a marker of microvascular permeability, at 240 min in the trachea which was inhibited by the NOS inhibitor, NG-nitro-L-arginine methyl ester (L-NAME; 10 mg/kg, intravenously), or dexamethasone (1 mg/kg, intravenously). This effect was paralleled by an increase in calcium-independent iNOS activity, assessed by measuring the conversion of radiolabeled L-arginine to L-citrulline, in LPS-treated animals. In contrast, L-NAME significantly increased plasma leakage in the trachea of vehicle-treated rats and this effect was inhibited by indomethacin. These results suggest that under "physiological" conditions endogenous NO suppresses plasma leakage but when iNOS is expressed the increased production of NO enhances plasma leakage. These findings may implicate a role for NO in the maintenance of airway function and in the inflammatory process occurring in diseases such as asthma, where iNOS is known to be expressed.